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INTRODUCTION 

.    *  ■  ■:•.■*■.: 

This  thesis  is  an  estiittattt  of  the 
cost  of  a  system  of  street  pavements  including 
draining,  grading,  laying  of  cur"b  and  gutter, 
and  paving  in  Naperville,  Illinois.        >^v 

Comparative  costs  are  obtained  hy 
using  two  different  combinations  of  pavements; 
macadam  or  asphalt  in  the  residence  part  and 
"brick  in  the  business  part  of  the  city. 

Asphalt  excels  macadam  in  cleanli- 
aess  ,  appearance  and  ease  of  traction  but  is 
more  expensive.  Macadam,  however,  is  a  good 
pavement  for  light  traffic  and  because  of  its 
cheapness  is  considered.  Brick,  because  of  its 
better  wearing  qualities  under  heavy  traffic 
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is  used  rather  than  asphalt  or  macadam  in  the 
iDusiness  portion.  Moreover,  it  is  easily 
cleaned,  has  very  little  tractive  resistance, 
and  furnishes  a  good  foothold  for  horses. 

The  success  of  a  hrick  pavement  de- 
pends on  an  equality  of  hardness  and  strength 
of  the  filler  and  "brick  which  will  reduce  the 
chipping  of  the  "brides'  edges  to  a  minimum. 
For  this  reason  Portland  cement  filler  is  spec- 
ified. -^   .. 

On  Chicago  Avenue  and  on  Jefferson 
Avenue  where  the  grades  exceed  six  per  cent 
"brick  is  specified  in  place  of  asphalt  or  mac- 
adam; asphalt  would  not  give  a  sufficient  foot- 
hold for  horses  and  macadam  would  be  too  easily 
washed  out . 
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The  contour  of  the  finished  surface 
is  to  "be  paralDOlic.  This  fom  of  surface 
gires  good  drainage  inasmuch  as  it  falls  more 
rapidly  approaching  the  gutters. 

The  street  intersections  are  to  he 
practically  flat  haying  just  enough  slope,  from 
the  center  to  furnish  drainage.  This  form  of 
Intersection  gires  the  "best  appearing  system 
of  streets.  In  a  few  cases  it  is  impossihle 
to  use  flat  intersections  because  of  steep 
grades  on  either  side.  The  grade  is  decreas- 
ed, however,  as  mu<ih  as  possible  at  these 
places. 

The  drainage  system  specified  is  of 
sufficient  capacity  to  easily  take  care  of  any 
rainfall  likely  to  occur  in  this  region.  All 
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inlets  are  to  "be  placed  in  the  curb  a  short 
distance  "beyond  the  cross  walks  in  order  to 
prevent  the  water  from  flowing  over  these 
walks  and  thus  to  keep  the  walks  and  intersec- 
tions as  dry  as  poBsi"ble.  All  inlets  are  con- 
nected in  series  with  a  manhole  at  each  inter- 
section* 

To  compute  the  excavation  for  grad- 
ing, elevations  of  the  property,  cur"b  and  cen- 
ter lines  of  thje  existing  streets  were  taken 
at  fifty  foot  intervals  and  plotted.  The  par- 
a"bolic  surface  of  the  su"bgrade  as  esta"blished 
"by  these  specifications  was  also  plotted.  The 
areas  contained  "between  the  subgrade  and  sur- 
face and  the  two  curb  lines  were  then  measured 
by  a  planimeter  and  the  volume  of  excavation 
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calculated  "by  the  average  end  area  method. 

In  addition  to  the  computation  of 
quantities  and  cost  a  complete  set  of  specifi- 
catione  for  each  form  of  pavement  was  drawn  up 
and  appears  on  the  following  pages. 
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PAVING     WITH     BRICK. 
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IFSTRUCTIOUS  TO  BIDDERS . 

Sealed  proposalB  for  draining,  grad- 
ing, curbing  and  paving  the  roadways  of  the 
following  streets  and  avenues,  to  wit: 

Columbia  Avenue  from  Chicago  Avenue 
to  North  Street ,  Wright  Street  from  Highland 
Avenue  to  North  Street,  Sleight  Street  from 
Highland  Avenue  to  North  Street,  Loomis  Street 
from  Chicago  Avenme  to  North  Street,  Brainard 
Street  from  Highland  Avenue  to  North  Street, 
Front  Street  from  Chicago  Avenue  to  the  south 
line  of  the  right-of-way  of  the  Chicago,  Exu-- 
lington  &  Quincy  Railway,  Center  Street  from 
Benton  Avenue  to  the  south  line  of  the  right- 
of-way  of  the  Chicago,  Burlington  &  Quincy  Rail- 
way, North  Street  from  the  east  line  of  Wash- 
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ington  Street  to  the  east  line  of  Columbia 
Avenue  extended  from  the  south,  Mechanic  Street 
from  the  east  line  of  Washington  Street  to  the 
east  line  of  Columbia  Avenue,  Franklin  Avenue 
from  the  east  line  of  Washington  Street  to 
Brainard  Street  and  from  Loomis  Street  to  the 
east  line  of  Columbia  Avenue,  Benton  Avenue 
from  the  east  line  of  Washington  Street  to  the 
east  line  of  Columbia  Avenue,  Liberty  Street 
from  the  east  line  of  the  City  Park  to  the  east 
line  of  Columbia  Avenue,  Jefferson  Avenue  from 
the  west  line  of  Front  Street  to  Loomis  Street 
and  Chicago  Avenue  from  the  west  curb  line  of 
Sleight  Street  to  the  west  line  of  the  alley  in 
Block  3  of  Port  Hill  Second  Addition  to  Kaper- 
ville  extended  north,  together  with  those  por- 
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tions  of  the  roadways  on  Lewis,  Prairie  and 
Ellsworth  Streets,  which  lie  south  of  the  north 
line  of  North  Street,  also  that  portion  of  the 
roadways  of  all  puhlic  alleys  intersecting  or 
joining  any  of  the  foregoing  roadways,  which 
lie  between  the  nearest  curh  line  and  the  - 
street  line  of  any  of  the  for«going  included 
Streets  or  Avenues,  in  the  City  of  ITaperville , 
County  of  DuPage  and  State  of  Illinois,  will 
"be  received  at  the  office  of  the  Board  of  Local 
ImproveinentB  until  12  o'clock  M,  May  27th,  1909, 
at  which  place  and  hour  the  bids  will  be  pub- 
licly opened  by  the  Board  and  read,  and  the 
award  of  the  contract  will  be  made  to  the  low- 
est responsible  bidder  with  adequate  security 
as  soon  thereafter  as  practicable, 
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The  person  or  persons  to  whom  the 
contract  may  he  awarded  will  be  required  to  at- 
tend at  the  office  of  the  Board  of  Local  Im- 
provements with  the  sureties  offered  hy  him  or 
them,  and  execute  the  contract  within  fire  days 
from  the  date  of  the  sei^ice  of  a  notice  to  the 
effect  that  the  contract  has  heen  so  awarded, 
and  that  the  adequacy  and  sufficiency  of  the 
security  offered  has  heen  approved  by  the  Board; 
in  case  of  failure  or  neglect  so  to  do ,  he  or 
they  will  be  considered  as  having  abandoned  it, 
and  as  in  defauilt  to  the  city;  and  thereupon 
the  work  be  re-advertised  and  relet,  and  so  on 
until  the  contract  be  accepted  and  executed 

All  proposals  must  be  accompanied  by 
a  certified  check  payable  to  the  President  of 
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The  Board  of  Local  Improvement b  for  an  amount 
not  lesB  than  ten  (10)  per  cent  of  the  aggre- 
gate of  the  enclosed  proposal. 

All  hide  must  be  made  on  hlank  forms 
furnished  by  the  engineer. 

The  price  must  be  written  in  the  bid, 
and  also  stated  in  figures,  and  all  proposals 
will  be  considered  as  informal  which  do  not  con- 
tain bids  for  all  items  for  ndiich  prices  are 
herein  called  for,  or  which  contain  erasures, 
£LLterations,  or  other  irregularities,  or  which 
contain  unbalanced  prices  for  the  several  items. 

Pennission  will  not  be  given  for  the 
withdrawal  of  any  bid  or  estimate,  and  the 
right  is  expressly  reserved  by  the  Board  of  Lo- 
cal Improvements  to  reject  any  or  all  bids. 
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Bidders  are  required  to  state  in 
their  estimates,  under  oath,  their  names  and 
places  of  residence,  the  names  of  all  persons 
interested  with  them  therein,  and  if  no  other 
perso©  he  so  interested  they  shall  distinctly 
state  the  fact;  also  that  it  is  made  without 
any  connection  with  any  other  i[>€'.rBon   or  persons 
making  a  bid  or  estimate  for  the  same  work,  and 
that  it  is  in  &L1   respects  fair  and  without 
collusion  or  fraud;  and  also  that  no  memher  of 
the  Common  Council  or  other  officer  of  the  City 
is  directly  or  indirectly  interested  therein, 
or  in  the  supplies  or  work  to  which  it  relates, 
or  in  any  portion  of  the  profits  thereof. 
Where  more  than  one  person  is  interested,  it  is 
requisite  that  the  verification  he  made  and 
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subBcri"bed  "by  all  the  partiae  interested. 

Bidders  muet  eatiefy  themselvee  by 
personal  examination  of  the  site  of  the  pro- 
pi^eed  work  as  to  the  difficulties  to  he  en- 
countered and  such  other  matters  which  can  in 
any  way  influence  their  estimate,  and  no  infor- 
mation derived  from  the  drawings  or  specifica- 
tions or  from  the  engineer  or  any  of  his  as- 
sistants will  relieve  the  contractor  from  any 
risks  or  from  the  terras  of  the  specifications 
and  contract. 

The  items  and  quantities  stated  in 
the  estimate  helow  are  merely  approximate  and 
may  he  altered  in  part  or  wholly  changed  dur- 
ing the  progress  of  the  work.   They  are  in- 
tended only  to  indicate  the  general  character 
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of  the  work  and  shall  not  "be  nade  a  "basiB  of 
any  claim  for  extra  compensation  of  profits 
in  case  the  q\iantitifis  of  the  final  estimate 
shall  vary  from  them,  nor  be  regarded  as  hav- 
ing any  relation  or  bearing  whatever  upon  the  . 
quantities  of  the  final  estimate,   ,. 

The  engineer's  estimate  of  the  nature 
and  extent  of  the  work  to  be  done  and  the  ma- 
terials to  be  furnished  is  as  follows: 
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BRAINS  AND  CUBBING 


/680     feet  of  18  inch  storm  water 
sewer  pipe  laid  complete  at 
%.80^^.r   foot  .,  .,:;        $  /^J^^.OO 

^20    feet  of  15  inch  storm  water    -'  ■ 
sewer  pipe  laid  complete  at 
I.Z^per  foot  %      45400 

2995    feet  of  12  inch  storm  water 
sewer  pipe  laid  complete  at 
^^.5'^per  foot  %    /,49750 

S/4-0      feet  of  10  inch  storm  water 
sewer  pipe  laid  complete  at  ; ' 
^.4Si£)er   foot  $  2,3/500 


'  -..L 
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3590     feet  of  8  inch  storm  water 
sewer  pipe  laid  complete  at 
|.35per  foot  %    1356.SO 

2680    feet  of  6  inch  storm  water 
sewer  pipe  laid  complete  at         '   *^*'- 
$.J^per  foot  ^'^     %      804.00 

/73      inlets  in  place  at 
$5^(?each  %      865.00 

33     new  manholes  complete  at 
^^-/ooeach  %      31900 

83       old  rnanholes  adjusted  at 
%  2ooeach  I  '^^^^ 

68,80O      feet  of  combined  curb 
and  gutter  at 

^^.5^per  foot  % 5^.^00.00 

T  0  tal    -^44:  009. 00 
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■     PAVEMEirrS 

BRICK         ,v'.  .       •: 

3,160  cu.  yds.  of  excavation  at 

$.35  per  cu.  yd.  $  1,106.00 

25,340  sq.  yds.  of  pavement  at  >- >  ..   .-.  • 

$2.10  per  sq.  yd.  |^  53.214.00 

Total  $  54,320.00 

MACAHAM 

22,500  cu.  yds,  of  excavation  at 
$.35  per  cu.  yd.  $  7,875.00 

80,000  sq.  yds.  of  pavement  at 
^.60   per  sq.  yd.  $  64.000.00 

Total    $  71,875.00 
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ASPHALT 

22,500  cu.  yds.  of  excavation  at 
|.35  per  cu.  yd.  $  7,875.00 

80,000  sq.  yds.  of  pavement  at 
Ir'.OOper  sq.  yd.   '  li6pjPPP^«P0 

Total    1167,875.00 


f-Ku.).': 
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STOBM  SE^'ER  •   • 

— — —    ■  ■  ■■  ■      ■•  -      - .  -  '•  ^  li 

Storm  sewers  shall  "he  constructed 
along  the  lines  and  grades  as  given  by  the 
engineer  and  shown  on  the  plans  and  profiles. 

QUALITY  OT  Pm; 

The  pipe  shall  he  of  the  best  qxiali- 
ty  of  salt  glazed  sewer  pipe  of  the  bell  and 
spigot  type.   They  shall  be  straight  and  of 
uniform  diameter  throughout  their  length. 

PIPE  LAYING 

The  pipe  shall  be  laid  with  the 
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flow  line  at  the  elevation  and  grade  ae  given 
by  the  engineer.   The  joints  shall  he  filled 
with  mortar  ma.de   of  equal  parts  of  an  accepted 
brand  of  domestic  cenent  and  clean  sharp  sand 
free  from  vegetable  matter.  After  caking  the 
joint  all  cement  pr4)jecting  into  the  sewer 
shall  be  removed  so  as  to  present  an  unobstruct- 
ed flow,  y.y     •••:'  \'  ^^   -^  --t-'     !/--■.  '  •■■, 

BACK  PIIIIJIG  .  ^t' 

The  pipe  shall  be  covered  to  a  depth 
of  two  feet  with  earth  free  from  stones  exceed- 
ing three  inches  in  diameter* 
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MASHOLES  '  ;  • 

Two  ring  iDrick  manholeB  of  circular 
section  four  feet  in  diameter  at  the  base  and 
drawn  in  to  tv/o  feet  in  diameter  at  the  top 
shall  "be  constructed  along  the  line  of  the  sew- 
er as  shown  on  the  plans  a.nd  profiles.   The 
manholes  are  to  be  capped  with  a  cast  iron  man- 
hole curb  and  cover  of  the  design  now  in  use 
in  the  city  set  to  the  exact  grade  of  the  fin- 
ished street.   The  brick  sh^ll  be  of  the  best 
quality  well  burned^ perfect  shaped  building 
brick.  They  shall  be  laid  in  Portland  cement 
mortar  composed  of  one  part  cement  to  two  parts 
clean  sharp  sand.  The  cement  shall  comply  with 
the  requirements  for  Portland  cement  given  else- 
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where   in   these   specifications. 

GUIDING        '        ■     '       ■     ■'      ^ 

Combined  concrete  curt  and  gutters 
shall  "be  constructed  along  the  lines  and  grades 
as  shown  on  the  plans  and  profiles.  The  top  of 
the  curb  shall  coincide  with  the  grade  of  the 
street  as  estahlished  "by  ordinance  No.  139. 

The  curh  shall  "be  six  (6)  inches 
thick  with  its  roadway  face  coinciding  with 
the  estahlished  curh  line,  the  curh  heing  out- 
side of  the  roadway.  The  trench  as  staked  out 
hy  the  engineer  s^all  he  excavated  to  a  width 
of  not  less  than  twenty-five  (25)  inches  and 
to  a  depth  of  eighteen  (18)  inches  helow  the 
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grade  of  the  street.   The  suhBoil  shall  then 
he  thoroughly  taraped.  Any  spongy  or  decaying 
material  in  the  subsoil  shall  he  removed  and 
the  space  filled  with  clean  sand  or  gravel. 
Upon  this  finished  suhsoil  shall  he  spread  a 
layer  of  gravel  free  from  earth-y  material  and 
free  from  stones  larger  th^n  two  (2)  inches. 
This  layer  shall  he  of  the  width  of  the  trench 
and  shall  he  six  (6)  inches  thick,  when  consol- 
idated* 

Upon  this  prejpared  hed  shall  he  con- 
structed the  combined  curb  and  gutter  as  shown 
in  the  plans .  The  curb  and  gutter  shall  con- 
sist of  concrete  made  in  the  following  propor- 
tions: One  (1)  part  of  Portland  cement  as 
specified  on  page  25   ,two  and  a  half   (2  1/2) 
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parts  of  clean  sharp  sand  and  five  (5)  parts 
of  crushed  stone.  The  stone  shall  he  of  good 
quality  of  limestone  ranging  in  size  from  one- 
half  (1/2)  inch  to  one  and  one-half  (1  1/2) 
inches.  The  exposed  surfaces  of  both  curh  and 
gutter  shall  he  coated  with  a  half  (1/2)  inch 
of  mortar  composed  of  one  (1)  part  of  Portland 
cement  and  two  (2)  parts  of  sand  the  same  as 
used  ahove.  Expansion  joints  shall  he  made 
at  ten  (10)  foot  intervals. 

CEICENT 

All  cement  shall  be  subjected  to  the 
following  requirements: 
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COLOR:   Portland  cement  shall  te  of 
a  uniform  dull  gray  color. 

SPECIFIC  GRAVITY:   Portland  cement 
shall  have  a  specific  gravity  between  3 .10 
and  3 .25 . 

ACTIVITY:   The  portland  cement  shall 
develop  initial  set  in  not  less  than  thirty  min- 
utes, and  hard  set  in  not  less  than  one  hour 
and  not  more  than  ten  hoiire.  Initial  set  is 
that  condition  when  the  cement  hegins  to  hard- 
en. Hard  set  is  when  the  hardening  has  reached 
a  point  where  the  mass  cannot  be  appreciably 
distorted  without  rupture. 

SOmnPIIESS :   Pats  of  neat  cement 
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inada  on  glass  and  iDrought  to  a  thin  edge  shall 
show  no  checks  after  setting  in  toiling  water. 

FIITEMBSS:   Portland  cement  shall  he 
of  such  fineness  that  at  least  ninety- two  (92) 
per  cent  hy  weight  will  pass  a  Fo.lOO  sieve, 
and  at  least  serenty-five  (75)  per  cent  hy 
weight  will  pass  a  No.  200  sieve. 

STRENGTH:   Neat  Portland  cement 
■briquettes  shall  show  a  tensile  strength  as 
follows:  '-  - 

Age  ■  <•■  ■   Strength 

24  hours  (  in  moist  air)    150  lbs. 

7  days  (  1  day  in  moist 

air  and  6  days  in  water)    500  lbs. 
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INLETS   /  ,i  .\v 

Cast  iron  inlets  of  an  approved  de- 
sign shall  be  set  in  the  curb  and  gutter  at 
points  shown  on  the  plans.  The  inlets  shall 
be  connected  to  the  sewer  by  six  (6)  inch  pipe 
held  in  place  by  concrete.  ..in 

ADJUSTING  MAl^THOLB  COVERS 

The  manhole  covers  on  the  manholes 
in  the  sanitary  sewer  shall  be  adjusted  to  the 
exact  grade  of  the  finished  pavement. 
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PREPABATION  OF  SUBGBAKB 

The  BubBOil  or  other  matters  (he  it 
earth,  rock,  or  other  material)  shall  he  exca- 
Tated  and  removed  to  a  depth  of  eleven  (11)  i 
inches  below  the  tbp  line  of  the  proposed  pave- 
ment. The  excavation  down  to  a  depth  within 
three  (3)  inches  of  the  suhgrade  may  he  done 
with  a  plow  or  scraper ,  but  the  last  three 
inches  must  be  removed  with  pick  and  shovel. 
Should  there  be  any  spongy  material,  vegetable 
or  other  object iorAble  matter,  in  the  bed  thus 
prepared,  all  sucli  material  must  be  entirely 
removed,  and  the  space  filled  with  clean  gravel 
or  sand  carefiilly  rammed. 

The  roadbed  shall  be  truly  shaped 
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and  trimmed  to  the  required  cross-eection  and 
grade,  and  rolled  to  ultimate  resistance  with 
a  roller  weighing  not  less  than  ten  tonsj  such 
portions  of  the  roadhed  as  cannot  be  reached 
"by  the  roller  shall  be  consolidated  with  hand 
rollers  or  raramw'B. 

When  in  the  opinion  of  the  engineer 
the  subgrade  should  be  sprinkled  before  roll- 
ing, the  contractor  shall  do  same  without  ex- 
tra cost* 

The  subgrade  shall  be  of  parabolic 
cross-section  with  a  rise  at  the  center  equal 
to  SO  of  the  width  of  the  roadway. 
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CONCRETE  FOUmPATIOU 

A  Portland  cement  concrete  five  (5) 
inches  in  thicknesB  shall  Toe  placed  upon  the 
finished  sub  grade .  The  concrete  shall  be  ciade 
of  one  (1)  part  Portland  cement  to  three  (3) 
parts  of  clean  sharp  sand  to  six  (6)  parts  of 
crushed  stone.  The  cement  shall  fulfill  the 
requirements  for  cement  stated  elsewhere  in. 
these  specifications.   The  sand  shall  be 
clean,  sharp,  coarse,  pit  or  river  sand  free 
from  loam  or  dirt,  and  all  sticks  removed. 
The  broken  stone  shall  be  of  hard  and  uniform 
grain.   Disintegrated  and  weatherworn  stone 
from  the  surface  of  a  quarry  will  not  be  ac- 
cepted.  The  stone  shall  not  measure  more  than 
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two  and  one-half  (  2  1/2)  inches  in  any  direc- 
tion. 

The  concrete  shall  "be  mixed  hy  a  cia- 
chine  mixer  of  approved  design,  to  such  a  con- 
sistency that  it  can  he  put  in  place  with  only 
a  small  ainount  of  tamping.  The  top  surface  of 
the  concrete  shall  he  struck  v;ith  a  templet  so 
that  it  shall  he  smooth  and  of  the  exact  con- 
tour and  elevation. 

QUALITY  OP  Tm   BRICKS 

The  hricks  shall  he  maniifactured  from 
suitable  clay  containing  not  more  than  one  (1) 
per  cent  of  lime . 

They  must  he  hurned  especiallj'-  for 
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paving  purposes.   They  shall  have  a  resistance 
to  crushing  of  not  less  than  8000  pounds,  per 

square  inch  on  the  flat,  and  must  not  ahsorh 

1 
more  than  StTO"  of  their  weight  of  water  after 

48  hours  ijumersion.  They  must  possess  such  a 

degree  of  toughness  that  when  struck  a  quick 

blow  with  a  4-lb  hand  hammer  on  the  edges  they 

shall  not  spall  or  chip.    " 

SIZB  AND  SHAPE  OT  BRICKS 

They  shall  be  of  a  uniform  size  of 
3x4x9  inches,  shall  be  square  on  the  edges, 
straight,  and  free  from  fire  cracks  or  checks^ 
when  broken,  the  fracture  shall  be  smooth  and 
straight,  not  conchoidal;  and  the  fracture  shall 
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be  uniform  throughout  and  not  granular. 

SAMPLES  OF  BRICKS 

ITot  less  than  three  "bricks  of  the 
size,  quality,  and  shape  proposed  to  be  used 
shall  be  furnished  with  each  proposal,  each 
brick  to  be  labeled  with  both  the  bidder's  and 
maker's  name  and  address;   these  sampl'^s  shall 
be  deposited  in  the  office  of  the  engineer  three 
days  before  the  time  of  the  opening  of  bids. 
They  will  be  subjected  to  the  required  tests, 
and  the  characteristics  of  those  deposited  by 
the   successful  bidder  will  become  the  stand- 
ard by  vftiich  all  the  bricks  furnished  by  him 
will  be  tested,  and  no  deviation  from  this 
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standard  greater  than  three  (3)  per  cent  in 
any  particular  will  be  permitted  in  the  bricks 
placed  in  the  work. 

OSPECTIOU  AND  CULLINg  "   '  •     '' 

The  bricks  will  be  inspected  after 
they  are  brought  upon  the  work,  and  all  bricks 
which  are  soft,  cracked,  checked,  overburned, 
or  otherwise  defective  in  quality  or  dimensions 
will  be  rejected  and  must  be  immediately  re- 
moved from  the  line  of  work.  The  contractor 
must  furnish  such  laborers  as  may  be  necessary 
to  aid  the  inspector  in  the  examination  and 
the  culling  of  the  bricks;  and  in  case  the  con- 
tractor neglect  or  refuse  to  furnish  said  la- 
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■borers,  such  laborers  as  in  the  opinion  of  the 
engineer  may  te  necessary  will  te  employed  "by 
said  engineer,  and  the  expense  thus  incurred 
will  be  deducted  and  paid  out  of  any  money  then 
due  or  which  ma.y   thereafter  become  due  to  said 
contractor  under  the  contract  to  which  tliese 
specifications  refer. 

CUSHION- COAT 

On  the  concrete  foundation  a  layer 
of  clean,  dry,  sharp  sand,  free  from  loam  and 
pebbles  exceeding  l/4  inch  in  size,  will  be 
evenly  spread  to  a  depth  of  2  inches.  A  temp- 
let shall  be  used  for  striking  the  sand  cush- 
ion to  the  exact  shape  of  the  crown  of  the 
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street.   This  templet  ahall  "be  made  in  accord- 
ance with  the  plans  and  directions  of  the  en- 
gineer; it  shall  "be  kept  whole,  true  to  shape, 
and  in  good  condition;  it  shall  rest  on  the 
curbs  or  other  supports  as  directed  by  the  en- 
gineer, and  "be  drawn  forward  immediately  be- 
fore the  bricks  are  laid.   Particular  care 
should  be  taken  that  the  sand  be  perfectly  dry 
when  it  is  being  spread. 

LAYIIJIG  THE  BRICKS 

The  bricks  shall  be  set  on  edge  on 
the  cushion-coat  in  close  contact  with  each 
other,  both  on  sides  and  ends;  they  will  be 
laid  in  parallel  course  across  the  street,  with 
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the  length  of  the  bricks  at  right  angles  to 
the  axis  of  the  street.   All  courses  shall 
"be  started  at  the  curb.  The  bricks  of  adjoin- 
ing courses  shall  break  joints  by  at  least  3 
inches.  At  street  intersections  the  bricks 
will  be  laid  on  the  double  diagonal  as  shown 
on  the  plans.  Whole  bricks  only  Bball  be  used, 
except  in  starting  a  course  or  laaking  a  clos- 
ure and  in  paving  around  street  moniiinents* 

The  bricks  shall  be  laid  hy   skilled 
workmen,  who  shall  stand  on  the  bricks  already 
laid,  and  in  no  case  shall  the  sand  bed  in 
front  of  the  pavement  be  disturbed  or  walked 
on  after  having  been  smoothed  over  and  brought 
to  the  required  crovm.     ■,  .^^  .••...■■ 
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RA3iIMIl'-TG  OR  ROLLI^TG 

The  brick  next  to  the  curl)  and 
street  monuments  shall  "be  tanped  to  the  prop- 
er grade  with  hand  rammers  weighing  not  less 
than  50  pounds'. 

The  Id  rick  will  then  he  rolled  with 
a  five  ton  steam  roller  in  the  following  man- 
ner: The  rolling  will  commence  near  the  curb 
at  a  very  slow  pace  and  continue  "back  and  forth 
until  the  center  of  the  pavement  is  reached, 
then  pass  to  the  opposite  curh  and  repeat  in 
the  same  manner  to  the  center  of  the  street. 
After  this  first  passage  of  the  roller  the 
pace  ma^''  "be  quickened  and  the  rolling  contin- 
ued until  each  brick  is  firmly  imbedded  in  the 
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sand  cushion. 

INSPECTION 

After  rolling,  the  "bricks  will  te 
inspected  and  all  broken  ones  shall  "be  remov- 
ed, the  chipped  brick  sh-all  be  turned,  and 
those  too  low  shall  be  brought  up  to  grade. 

ROLLING 

The  pavement  shall b  e  swept  clean 
of  all  spalls  and  rolled  with  a  five  ton  roller. 
The  roller  shall  be  started  at  the  end  of  the 
block  and  the  paveraent  rolled  transversely  at 
an  angle  of  45  degrees  to  the  curb  and  then  re- 
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peated  in  like  manner  in  the  opposite  direction, 

EXPAiySIOF  CUSHION    '       '■''-'"• 

An  expansion  cushion  shall  "be  con- 
structed next  to  the  curh  on  one  side  of  the 
street  only.  The  width  of  this  cushion  shall 
he  one  inch.   It  shall  he  cade  hy  placing  a  one 
inch  hoard  next  to  the  curh  before  the  brick 
Sire  laid.  The  board  shall  be  removed  and  the 
space  filled  with  No.  6  coal-tar  distilled  at 
a  temperature  of  250  degrees  Pahr.  within  ten 
(10)  to  thirty-six  (36)  hours  after  the  appli- 
cation of  the  cement  filler. 
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After  the  "bricks  have  been  satisfac- 
torily rolled,  the  joints  shall  be  filled  with 
a  filler  composed  of  one  part  each  of  clean 
s-ind  and  Portland  cement.  The  sand  should  he 
dry.  The  mixture,  not  exceeding  one- third  bu- 
shel of  the  sand,  together  with  a  like  amount 
of  cement,  shall  be  placed  in  the  box  and  mix- 
ed dry,  until  the  mass  assumes  an  even  and  un- 
broken shade.  Thai  water  shall  be  added, form- 
ing a  liquid  mixture  of  the  consistency  of  thin 
cream. 

Prom  the  time  the  water  is  applied 
until  the  last  drop  is  removed  and  floated  in- 
to the  joints  of  the  brick  pavement,  the  same 
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must  hB   kept  in  constant  motiont 

The  mixture  shall  "be   removed  from 
the  hox  to  the  street  surface  with  a  scoop 
shovel,  all  the  while  being  stirred  in  the  "box 
as  the  same  is  being  thus  emptied.  The  box  for 
this  purpose  shall  be  3  1/2  to  4  feet  long,  27 
to  30  inches  wide  and  14  inches  deep,  resting 
on  legs  of  different  lengths,  so  that  the  mix- 
ture will  readily  flow  to  the  lower  corner  of 
the  box,  which  shoiild  be  from  8  to  10  inches 
above  the  pavement.  This  mixture,  from  the  mo- 
ment it  touches  the  brick,  shall  be  thoroughly 
swept   into  the  joints. 

Three  such  boxes  shall  be  provided 
for  each  gang. 

The  work  of  filling  should  thus  be 
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carried  forward  in  line  until  an  advance  of 
fifteen  to  twenty  yards  lias  "been  made,  when 
the  same  force  and  appliances  shall  be  turned 
"back  and  cover  the  same  space  in  like  manner, 
except  to  make  the  proportions  two- thirds 
Portland  cement  and  one-third  sand . 

To  avoid  the  possibility  of  the 
thickening  at  any  point,  there  should  be  a  man 
with  a  sprinkling  can,  the  head  perforated  with 
small  holes,  sprinkling  gently  the  surface  a- 
head  of  the  sweepers. 

Within  one-lialf  to  three-quarters  of 
an  hour  after  this  last  coat  is  applied  and  the 
grout  between  the  joints  has  fully  subsided  and 
the  initial  set  is  taking  place,  the  whole  sur- 
face must  be  slightly  sprinkled  and  all  surplus 
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mixture  left  on  the  tops  of  the  "bricks  swept 
into  the  joints,  "bringing  them  up  flush  and 
full .  i.      • 

After  the  joints  are  thus  filled 
flush  with  the  top  of  the  hricks  and  sufficient 
time  for  evaporation  has  taken  place,  so  that 
the  coating  of  sand  will  not  absorb  any  moist- 
ure from  the  cement  mixture,  one-lialf  inch  of 
sand  shall  be  spread  over  the  whole  surface, 
and  in  case  the  work  is  subjected  to  a  hot  sum- 
mer  sun,  an  occasional  sprinkling, sufficient 
to  dampen  the  sand,  should  be  followed  for  two 
or  three  dayst 
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INTRRPRETATIOF  OP  SPEC I7IC AT IONS 

In  case  of  ambiguity  of  expression 
in  the  specifications,  or  doulDt  as  to  the  cor- 
rect interpretation  of  the  same,  the  matter 
shall  "be  submitted  to  the  engineer,  whose  de- 
cision shall  "be  final. 

OMISSIONS  IN  SPECI7ICATI0NS 

Any  work  or  materials  that  niay  have 
"been  accidently  omitted  in  the  description  of 
the  work,  hut  which  is  clearly  implied,  shall 
"be  furnished  hy  the  contractor  the  same  as  if 
it  had  heen  specifically  stated. 
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,   ..,.'    r.:,  ENGIIiaSR  DEEIIJED 

"Wherever  the  word  "engineer"  is  used 
it  refers  to  the  chief  engineer  or  his  author- 
ized assistants,  hy  whom  all  explanations  and 
directions  necessary  for  the  satisfactory  pros- 
ecution and  completion  of  the  work  described 
in  these  specifications  will  he  given. 

CONTRACTOR  EEPIOTD 

Wherever  the  word  "contractor  is 
used  it  refers  to  and  means  the  party  or  par- 
ties who  shall  have  duly  entered  into  the  con- 
tract with  the  city  of  Naperville , Illinois ,  to 
perform  the  work;  their  duly  authorized  agents 
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or  legal  representatives.    ry-i 

NOTICE  TO  CONTRACTOR 

Any  written  notice  to  the  contractor 
which  may  "be  requisite  under  these  specifica- 
tions ,  may  "be  served  on  said  contractor  either 
personally  or  by  mail,  or  by  leaving  the  same 
at  his  last  known  place  of  residence. 

PRBSERVATION  OT  EITOII'TEBR '  S  MRKS 

All  engineer's  marks  and  stakes  af- 
ter location  shall  "be  carefully  preserved  with- 
out disturbance  until  permission  for  their  re- 
moval or  erasure  shall  be  given,  and  every  fa- 
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cility  must  "be  furnished  for  the  staking  out, 
etc.,  of  all  work  to  be  done  under  these  spec- 
ifications. -       " 

DISMISSAL  OP  II'TCOIIPBTOI^TT  HBRSOIJS      '' 

Any  incompetent  person  or  persons 
who  may  be  employed  on  the  work  shall  be  re- 
moved on  the  requisition  of  the  engineer;  and 
no  person  so  removed  shall  thereafter  V.e  em- 
ployed upon  any  portion  of  the  work. 

QUALITY  OF  MATERIALS 

All  materials  furnished  and  used  un- 
der these  specifications  must  be  of  the  best 

-49- 


-opqs   eaerfj    tftJani;  »aob  ©cf   od"  iitov;   XX^    io    ^,oi» 

.:i"tov;  ©■{J'   lo   no'.:     ^     .        ^-'i"   J3v»'vC0.L'i 


quality  of  their  respective  kinds,  free  from 
any  and  all  defects  which  in  the  judgment  of 
the  engineer  may  render  them  unfit  for  use. 
Rejected  material  must  he  at  onca  removed  from 
the  work  or  conspiciously  marked  "condemned", 
If  condemned  material  is  used  in  any  part  of 
the  work,  the  same  shall  be  removed  and  replaced 
with  materials  of  the  quality  required  hy  these 
specifications. 

SAMPLES    .  V  --.., 

Before  any  materials  are  used,   sam- 
ples thereof  shall  he  furnished  the   engineer 
by  the   contractor,    said  samples,    if  approved, 
shall   reiaain  in  the  engineer's  office  and  he 
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used  as  the  standard  with  which  all  like 
materials  furnished  under  these  specifications 
must  agree.  .  ^  -  .  :   . 

INSPECTORS   i'  •_.     ..    •,^.. 

The  v;ork  under  these  specifications 
is  to  te  prosecvited  at  and  from  as  iTiany  differ- 
ent points  on  the  line  of  the  work  as  the  en- 
gineer may  from  time  to  time  determine,  and  at 
each  of  said  points  inspectors  may  be  placed 
"by  the  engineer  to  supervise  the  work. 
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KEFBCTIVE  WOBK 

The  contractor  will  be  held  responsi- 
ble for  the  faithful  execution  of  the  work  in 
accorciance  with  the  specifications.  Any  de- 
fective work  that  may  be  discoveredoy  the  en- 
gineer or  his  appointees  before  tlie  final  ac- 
ceptance, or  before  final  paynent  shall  iiave 
been  made,  shall  be  removed  and  replaced  by 
work  and  materials  which  shall  conform  to  the 
spirit  of  the  specifications.   The  fact  tliat 
the  inspector  or  other  person  in  charge  may 
have  overlooked  such  defective  work  shall  not 
constitute  an  acceptance  of  the  same. 
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MEASUBEMBNTS 

The  different  classes  of  work  will 
"be  measi.ired  as  follov/s: 

EXCAVATION:      of  all   earth  hy  the   cu- 
"bic  yardi    the  measvirement  shall  be  made   in  ex- 
vation.      If  ar^''  case   should  arise  where   this 
may  be  found  impossible,    then  the   engineer 
shall   determine    the   quantities,   making  all 
proper  allov;ance,    of  i/i^ich  he  will   be   the 
judge, 

CULVERT  AND  DRAIN:      pipe  by  the  lin- 
eal foot   in  place. 
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CURBIN'G:   "by  the  lineal  foot  in 
place • 

MAITHOLES:   by  nujiiber  us-   completed, 
iiicluding  all  appurtenances  and  connections. 

INLETS :   by  the  number  set  complete 
to  the  proper  grade. 

STORM  SEWER:   by  the  lineal  foot  in 
place . 

PAVEIIEFTS  :   All  pavements  will  be 
measured  by  the  square  yard  in  place ;  the 
space  occupied  by  manhole  heads  and  catch  ba- 
sins, when  not  exceeding  one  square  yard  each, 
will  be  included. 
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The  several  measurements  will  be  made 
and  compulied  "by  the  enginser,  and  his  final  re- 
turn of  the  several  amounts  shall  he  the  only 
valid  account  of  the  work  done  and  materials 
furnisbed.   All  previous  estimates  upon  which 
partial  payments  may  have  been  made  are  merely 
approximate  ,  and  subject  to  correction  of  the 
final  return. 

PARTIAL  PAYMEITTS 

Monthly  estimates  shall  be  made  dur- 
ing the  progress  of  the  work,  and  payments  to 
the  amount  of  eighty-five  (35)  per  cent  there- 
of will  be  made,  the  retained  percentage  not 
being  due  or  payable  until  the  final  completion 
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of  the  work.  These  monthly  eBtirnatas  do  not 
constitute  an  acceptance  of  the  work,  the  fi- 
nal estiinate  and  formal  acceptance  constitut- 
ing the  only  valid  acceptance  of  the  whole  or 
any  part  of  the  work. 

comcBwcmiEUT  of  the  work 

The  work  to   be  done  under   these 
specifications  shall  be  coraoienced  before  the 
first  of  July,   1509.     Failure    to    so   coinmence 
without  a  good  and  valid  reason  therefor  will 
be  authority  for  the   engineer  to  declare  the 
contract   forfeited,    and  the  said  engineer  njay 
proceed  with  the  execution  of  tlie  work  in  such 
manner  as  may   be  deemed  proper, 
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TUm   OT  COIIPLETIOE- 

The  work  shall  "be  prosecuted  in  &ucii 
a  manner  us  to  complete  it  in  accordarxCe  with 
the  specifications  en  or  before  Deceruoer  1, 
1909.   Should  the   execution  of  the  work  be 
delayed  in  consequence  of  any  act  or  oraiasion 
on  the  part  of  the  Board  of  Local  Improveinents , 
the  condition  of  the  weather,  or  by  any  cir- 
cumstances so  unusual  t'Tat  Vney   could  not  be 
foreseen  previous  to  or  avoided  during  one  con- 
struction of  the  -Aork  (all  of  Trhich  shall  be 
detennined  by  the  engineer,  who  shall  certify 

the  same  in  writing),  the  time  during  which 

* 

the  work  was  so  suspended  shall  be  excluded, 
and  the  time  extended  by  a  corresponding  num- 
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ber  of  days. 

■  ■  '  •  I. 

'  PROGRESS  OP  WORK  • 

t  .      •  and 

FORFEITURE  OF  COFTRACT 

Tlie  Board  of  Local  Improveirients  re- 
serve the  right  to  declare  the  contract  for- 
feited, if  at  any  time  it  shotild  appear  to  the 
engineer  that  the  work  or  any  part  thereof  is 
"being  unnecessarily  dela^/ed,  or  that  the  con- 
tractor is  wilfully  violating  any  of  the  con- 
ditions of  the  contract,  or  xs  executing  the 
same  in  bad  faith,  or  if  the  said  vvork  "be  not 
fully  completed  within  the  time  na,med  for  its 
completion i  he  shall  have  power  to  notify  the 
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contractor  to  discontinue  all  work  or  any  part 
thereof,  by  a  v/ritten  notice  to  be  served  upon 
the  contractor  either  personally  or  by  leaving 
said  notice  a'c  nis  residence  or  with  his  agent 
in  ciiarge  of  the  work.  And  thereupon  the  con- 
tractor shall  discontinue  said  work  or  such 
part  thereof,  and  the  engineer  shall  thereupon 
have  the  pov7er  to  place   such  and  so  many  per- 
sons as  he  may  deem  advisable  ,  by  contract  or 
otherwise,  to  complete  the  work,  or  such  part 
thereof,  and  to  use  such  materials  as  he  may 
find  upon  the  line  oi  said  worit,  and  to  pro- 
cure other  i^iaoerials  for  the  completion  of  the 
same,  and  to  cliarge  the  expense  of  said  labor 
and  materials  to  the  aforesaid  contractor i  and 
the  expense  so  cliarged  shall  be  deducted  and 
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paid  hy   the  Board  of  Local  ImpiovementB ,  out 
of  such  moneys  as  may  be  oixen  due,  or  may  at 
any  time  tnex  csaiter  become  due  said  ccntractoi* 
on  account  of  work  perforiaed  under  these  spec- 
ifications; and  in  case  such  expense  is  less 
than  tjoe  sum  which  would  have  been  payable  if 
the  same  load  been  completea  by  the  said  con- 
tractor, he  shall  forfeit  all  claim  to  ^he  dif- 
ference; and  in  case  such  expense  shall  exceed 
said  sum,  he  shall  pay  the  amount  of  such  ex- 
cess to  the  Board  of  Local  Improvenents. 
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DAl^AGES   FOR   ITON- COMPLETION 

The   contractor  shall  pay  to   the 
Board  of  Local   Improveaients,    as  damages  for 
non-completion  of   the  work  within    i/ae   time 
herein  stipulated  for  its   completion,    tho   sum 
of   twenty-five    ($25.)    dollars  for  each  and 
every  day  which  may   exceed  the   said  stipulat- 
ed  time   for   its   completion,    which  said  sum  of 
twenty-five    ($25.)   dollars  per  day  is  hereby, 
in  view  of  the   difficulty  of   estimating   such 
damages,   agr^na  upon,   fixed,    and  deteriuined  by 
the   contractor   and  the  Board  of  Local   Improve- 
ments as   the   liquidated  daKiages   that   the   city 
will   suffer  by   reason  of    such  default,    and   not 
by  way  of  peiialtyi  and  the  Board  of  Local  Im- 
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prov6i..erit,s  is  hereby  authorized  to  deduct  aaid 
sum  of  tvv-enty-five  ($25.)  dollci.rB  per  day  from 
the  moneve  which  nay  be  due  or  become  due  said 
contrct,ctor  for  wofjs.  unaer   these   &pecif  .cations . 

EVIEElTCg  OP  rm  PAYMENT   OP   CLABIS 

In  case   of   clii^  legal  claims  being 
filed  with  the  Board  of  Local   Improver.er.ts 
again&t   the    contractor  for  labor   or  naterials 
furnished  under   these   specifications,    the    said 
Board  of  Local  lir.provei  ents   sliall   retain  the 
whole   or   so  tiuch  of   such  moneys  as  nay  be   due 
cr  becone    due    tue    contractor  as  i-ay  be   consid- 
ered necessary   to  r-ieet   the   lawful   claims   of 
such  persons,    un^il  the  liabilities   shall  be 
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fully  discljarged  £>.rjd   euch  no  lice  v/ithdrav/n. 

PROTECTION  OP  EBRSOKS  AN^  PKOPEKTY 

The  contractor  slmll  during  the  pro- 
gress of  the  v/ork  use  all  proper  precautions 
hy  good  and  sufficient  harriers,  guards,  temp- 
orary hridges,  etc.,  for  the  prevention  of  ac- 
cidents, e-rd  at  night  he  will  put  up  and  keep 
suitahle  and  sui'ficient  li.^hts,  and  he  v.'ill  in- 
demnify and  save  liarriless  the  city  af^ainst  and 
from  all  suits  and  actioris,  cf  every  na'^e  a,nd 
description,  hrought  against  it,  and  all  costs 
ard  damages  to  which  said  city  may  be  put  for 
or  on  account  or  by  reason  of  an^r  injury  or  al- 
leged injury  to  the  person  or  property  of  anoth- 
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er ,  resulting  from  negligence  or  carelessness 
of  the  contractor,  his  agents  or  ernploy^'es,  in 
the  perforrjiance  of  the  work,  or  in  g'aarding  the 
saTre,  or  from  any  improjier  materials  used  in  its 
prosecution,  or  "by  or  on  account  of  any  act  or 
omission  of  the  contractor,  his  agents  or  em- 
ployeeB  ;  and  the  Board  of  Locail  Improver:  ents 
shall  retain  the  v/hole  or  so  much  of  the  moneys 
due  or  to  hecome  due  "by  reason  of  the  v^rork  un- 
der these  specifications  as  may  he  considered 
necessary,  until  all  such  suits  or  claims  for 
damages  as  c^foresaid  shall  have  "been  settled 
and  satisfactory  evidence  to  that  effect  is 
furnished.  •    '     -'•■-•■ 
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BOKD   OF  FAITI-IFUL  PEKFORMAITCE  OP  TIffl  WORK 

The  contractor  shall  execute  with 
his  sufficient  sureties  a  "bond  in  the  sum  of 
fifty  thousand  (|50,000.)  dollars  for  the 
faithful  performance  of  the  work  in  accordance 
with  the  requirements  of  fhe   specifications. 

POIWER  TO  SUSPEND  WORK 

The  prosecution  of  the  work  may  he 
suspended  for  such  periods  as  the  engineer  ma3'' 
from  time  to  time  determine.  No  claim  or  de- 
mand shall  he  made  "by   the  contractor  for  dam- 
ages hy  reason  of  such  suspension  in  the  work, 
hut  the  period  of  such  suspension  will  he  ex- 
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eluded  in  computing  tlie  time  limited  for  the 
completion  of  the  ,vork. 

The  wages  of  watchmen  retained  for 
the  puhlic  protection  during  the  period  of 
suspension  will  he  allov;ed. 

LOSS  AND  DAMAGE    '  -  -  -  -  '  ' 

All  loss  and  damage  arising  out  of 
the  nature  of  the  work  to  he  done  under  these 
specifications,  or  from  any  unforeseen  ohstruc- 
tions  or  difficulties  which  ma.y   he  encountered 
in  the  prosecution  of  the  same,  or  from  the  ac- 
tion of  the  elements,  or  from  incumhrances  on 
the  line  of  the  work,  shall  he  sustained  hy 
the  contractor. 
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CLEANING  UP   ,  . 

All  surplus  naterials,  earth,  sand, 
rutbish,  and  stones,  are  to  be  removed  from 
the  line  of  the  work  as  rapidly  as  the  work 
progresses.  At  any  time  within  one  month  af- 
ter the  completion  of  the  work,  if  so  requir- 
ed by  the  engineer,  all  niaterial  shall  be  swept 
into  heaps  and  removed  from  the  line  of  the 
work;  and  unlesfa  this  be  done  by  the  contract- 
or within  forty-eight  hours  after  being  noti- 
fied so  to  do  to  the  satisfaction  of  the  en- 
gineer, tbe  same  shall  be  removed  by  the  Ci'oy  , 
and  Vue   amount  of  the  expense  thereof  s/iall  be 
deducted  out  of  any  moneys  due  or  to  become  due 
to  the  contractor  under  these  specifications. 
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PERSONAL  ATTENTION 

The  contractor  shall  give  his  per- 
sonal attention  to  the  faithful  prosecution  of 
the  work,  sh^ll  not  sublet  the  same  or  any 
part  thereof  without  the  consent  of  the  Board 
of  Local  Improvement: 3 ,  nor  v/ill  he  assign  hy 
power  of  attorney  or  otherwise  any  of  the  mon- 
eys payable  under  these  specif  iccit ions  . 

PAYMENT  OF  WORKMEM 

The  contractor  shall  punctually  pay 
the  workmen  who  shall  be  employed  on  the  work 
comprised  in  these  specif icat ions, in  cash  cur- 
rent, and  not  in  wbat  is  denomine-ted  "store"  pay 
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>  i  '     PRICES 

The  prices  stated  by  the  contractor 
in  his  tender  and  stipulated  in  the  contract 
must  be  understood  to  cover  every  contingency, 
the  furnishing  of  all  labor,  mterials,  power, 
and  plant  which  may  be  required  for  the  per- 
f  oiTning  and  completing  of  the  work  described 
in  these  specifications,  and  for  maintaining 
the  same  in  good  order  for  a  period  of  six 
months . 
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PAYMENT  AND  ACCEPTA^tCE 

The  contractor  sViall  not  te  entitled 
to  demand  or  receive  payment  for  any  portion 
of  the  work  done  or  materials  furnished  under 
these  specifications  until  the  same  shall  Toe 
fully  completed  in  the  manner  set  forth,  and 
such  completion  duly  certified  by  the  engineer 
in  charge  of  the  work,  and  until  each  and  every 
stipulation  hereinbefore  specified  is  complied 
with,  and  the  work  completed  to  the  satisfac- 
tion of  the  Board  of  Local  Improvenents  and 
accepted  hy   the  City  Council,  whereupon  the 
city  clerk  will  issue  special  improvement  bonds 
which  must  be  taken  as  payraent  at  par  value  for 
all  money  still  due  to  the  contractor  under 
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these  specifications.   This  method  of  paying 
the  contractor  shall  apply  also  to  partial 
payments . 
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PEEPAEATION  OP  RQAP-BEIl        •  .  • 

The  su"b- surface  shall  "be  excavated 
to  a  depth  of  eight  (8)  inches  "below  the  grade 
of  the  finished  street  and  shall  be  finished 
as  described  in  the  specifications  for  a  brick 
pavement.     •   ' 

PQUITDATION 

See  specifications  for  brick  pavement, 

BIKDiER 

The  binder   course   shall  be   composed 
of   clean,    sound  stone  all   of  which  sliall  pass 
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through  a  screen  having  one  and  one-quarter 
(  1  1/4  )  inch  meshes.  The  stone  shall  be 
heated  in  heating  druias  to  a  temperature  not 
less  than  300  degrees  Pahr.,  or  more  than  350 
degrees  Fahr.   The  stone  shall  "be  thoroughly 
mixed  with  asphaltic  cement  of  the  same  qual- 
ity as  used  in  the  wearing  coat  which  has  been 
separately  heated  to  a  temperature  of  300  de- 
grees Pahr.  The  mixture  shall  be  of  such  pro- 
portions and  of  such  a  character  as  shall  be 
deemed  suitable  in  the  judgment  of  the  engi- 
neer. liThile  hot,  it  shall  be  hauled  upon  the 
work  and  care  shall  be  taken  that  the  tempera- 
ture does  not  drop  below  250  degrees  Fahr .   It 
shall  then  be  spread  on  the  foundation,  already 
swept  clean  and  dry,  to  such  a  depth  that,  when 
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compacted,    it  will  "be   one   and  one-half    (11/2) 
inches   thick.      The  "binder   shall  "be   iipjn ed lately 
rolled  with  a   roller  weighing  ten    (10)    tonb   in 
Buch  manner  and  to   such   extent  as    is   satisfying 
to   thjB   engineer.     At   places   not  acceesi"ble  to 
the  roller  the   compacting   sh^ll  be   done   with 
tampers  weighing  not  less   than  fifty    (50) 
pounds . 

ISEARII^^G  COAT 

COMPOSITIOIT  Al'JD  QUALITY:      T^-e   crude 
asT'haltum  shall  "be  refined  to   the   satisfaction 
of   the   engineer.      The   flux  shall  "be   of  maltha 
of  an  approved  "brand.      The   refined  asphaltun 
shall  "be  melted  and  heated  to  a  temperature 
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not  less  tiian  250  degrees  Pahr. ,  or  more  than 
300  Fahr  .  Tre  rialtha  heated  to  a  temperature 
of  250  degrees  Pahr .  shall  be  added  in  propor- 
tions deemed  necessary  in  the  judgment  of  the 
engineer.  The  mixer  for  this  work  shall  "be  of 
approved  design.   The  above  prepared  asphaltic 
cement  shall  stand  a  fire  test  of  250  degrees 
Pahr ;  shall,  at  a  temperature  of  50  degrees 
Pahr .  have  a  penetration  within  a  range  of  from 
60  degrees  to  120  degrees  on  the  Bowen  scale  , 
the  exact  value  "being  set  "by  the  engineer  and 
a  ten  (10)  degree  variation  causing  the  rejec- 
tion of  the  mixture.   Sar.ples  of  the  asphalt, 
flux  and  asphaltic  cenant  must  be  furnished 
the  engineer  as  required. 

The  sand  shall  not  contain  more  than 
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one    (1)    ^er   cert   of   clay  and  shall  be   of  such 
fineness   that   at   least   eighty-five    (£5)    per 
cent    shall   pats  a  40  mesh  sieve  and  ten    (10) 
per   cent   of   this  a  100  r-iesh  sieve.      To   obtain 
ei^ficient  fineness   stone   dust  not   exceeding 
fifteen    (15)    per  cent   of  the   amount   of    sand 
can  "he  added. 

FAITIIFACTUBE :      The   proportions   shall 
he   determined  by    the   engineer,    so  as   to  best 
satisfy  the   conditions  and  requireiiients  of   the 
locality.      The   percentage   of  bitumen   soluble 
in   carbon  bisulphide   slmll   not   exceed  ten   (10) 
per  cent . 

The   sand  and  stone   dust   shcill  be 
heated  to   a  temperature  not   less  than  275   de- 
grees Fahr . ,    or  more  than  300  degrees  Pahr. 
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T'lft  asphaltic   cement   shall  "be   separatel7  heat- 
ed within  the  sajne  limits.      The   two   parts   shall 
he  mixed  in    the    required  proportions   in  an  a^c- 
pr  oved  mixer   and  worked   into   a  homogeneous  pass 

LAYIFg :      The  mixture   sh^ll  he  hauled 
to  the  \7ork   in  covered  v/agons  and   shall  not  he 
less   th-an  250  degrees  Pahr.,    or  more    thxin  300 
degrees  Pahr.    ir    temperature,  when  delivered. 
It   sh^ll  he   spread  v;ith  hoi.   rakes  to    such  a 
depth  that,   when  compact '^d.    It    shall  he   one 
and  one-hxalf    (   1  l/2   )    inches  thick.      This 
depth   shAll  he   constantly  determined  hy  gauges 
hy    the   engineer.      The   surface   shall   he   imme- 
diately rolled  with  hand  rollers  and  then  dust- 
ed with  hydraulic  cement,    this  tc   he  followed 
hy  rolling  vath  a  five    (5)    ton  roller  and  then 
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finally  with  a  roller  weighing  not  loss  ch^n 
ten  (10)  tons.   The  rolling  shall  te  continued 
not  leBB  than  ten  (10)  hours  for  every  one 
thousand  (1000)  yards  of  surface. 

If  for  any  reason  material  not  of 
the  specified  quality  or  mixture  has  "been  laid, 
it  slmll  he  removed  and  properly  replaced  at 
the  expense  of  the  contractor. 

PAVING  HEAR  GUTTERS  A^JD  STRKBT  MOFU- 
IffiNTS:    At  the  juncture  of  the  pavement  v/ith 
gutters  and  street  monuments  for  a  v/idth  of 
twelve  (12)  inches  the  pavement  shall  he  coat- 
ed with  hot  pure  asphalt  and  ironed  smooth  with 
hot  irons. 
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WHEN  PAVING  SHALL  BE  DONE:  Before 
the  work  of  laying  the  asphalt  shall  begin 
the  curbing  and  manhole  covers  shall  be  adjust- 
ed to  the  grade  of  the  finished  street  and  per- 
mission to  go  ahead  shall  be  obtained  from  the 
engineer. 

GENERAL  SPECIPICATIONS 

Starting  with  the  clause  entitled 
"Interpretation  of  Specifications",  the  re- 
maining specifications  are  identical  v/ith  those 
under  the  head  of  the  "Brick  Pavement". 
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QUALITY  OF  STOKE  ..,    '  ::^ . ' 

The  broken  stone  must  consiBt  of  ap- 
proved limestone ,  must  "be  of  hard  and  compact 
texture,  and  of  a  uniform  grain.  The  stone 
must  "be  "broken  as  nearly  cu"bical  as  pos8i"ble, 
and  screened  through  a  rotary  screen,  which  will 
produce  stone  of  the  sizes  herein  specified, 
having  rough  surfaces  o'btained  hy  fracture. 
Water  worn,  disintegrated,  and  weather  worn 
stone  from  the  surface  of  a  quarry  will  not  be 
accepted.  The  stone  for  the  different  courses 
must  be  thoroughly  cleaned  before  crushing  and 
well  screened,  clean  and  free  from  injuirious 
matter  of  every  nature.  It  will  be  subject  to 
the  approval  of  the  engineer  in  all  cases. 
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KIITD  AND  SIZES  OF  BROKEN  STOKE  AND  SCREENINGS . 

The  broken  limestone  shall  he  spread 
in  two  courses.  The  hottom  course  shall  "be  of 
the  required  thickness  -  (  5  inch)  -  as  shown 
on  plans  after  rolling  and  shall  consist  of 
limestone  "broken  in  sizes  varying  from  a  mini- 
mtun  of  2  inches  to  a  maximian  of  3  inches  in 
their  largest  dimensions.  Included  in  this 
bottom  course,  hut  not  exceeding  one-third  of 
it,  shall  he  the  l/2  to  2  inch  product  of  the 
crusher,  spread  in  a  uniform  layer  over  the 
surface  of  the  suhgrade. 

The  top  course  shall  he  of  the  re- 
quired thickness  -  (  3  inches  )  -  after  roll- 
ing as  shown  on  plane  and  shall  consist  of 
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limestone  varying  in  size  from  3/4  inches  to 
a  maximum  of  2  inches  in  their  largest  dimen- 
sions * 

Limestone  screenings  will  "be  requir- 
ed as  a  filler  and  shall  consist  of  stones  not 
exceeding  1/2  inch  in  size  and  shall  he  free 
from  earth,  loam,  or  vegetahle  matter  and  shall 
contain  all  the  dust  of  fracture. 
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SPKEADIgG  AKD   ROLLING 

After  the  subgrade  has  been  complet- 
ed as  specified  and  passed  the  inspection  of 
the  engineer,  a  layer  of  the  1/2  to  1  inch  pro- 
duct of  the  crusher  shall  be  spread  in  a  uni- 
form layer  over  the  subgrade  to  a  depth  of 
2  1/2  inches.  This  shall  then  be  covered  with 
a  layer  of  broken  stone  as  herein  specified  for 
the  bottom  course,  to  such  a  depth  as  will, 
when  rolled,  make  the  bottom  course  of  the  re- 
quired thickness  -  5  inches.  The  course  shall 
be  of  uniform  thickness  throughout. 

This  course  shall  be  rolled  with  a 
steam-roller  weighing  not  less  than  five  tons 
and  not  more  than  ten  tons.  The  roller  shall 
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first  "be  run  along  the  edge  of  the  etone  lap- 
ping upon  the  shouldere  about  6  inches,  going 
"backward  and  forward  until  the  stones  do  not 
creep  or  weave  ahead  of  the  roller.  The  roll- 
ing, in  all  cases,  shall  he  continued  until  It 
has  heen  performed  satisfactorily  to  the  en- 
gineer. 

Screenings,  as  herein  specified,  for 
the  filler,  shall  "be  dumped  in  piles  at  projjer 
intervals  along  the  side  of  the  roadway.  After 
the  bottom  course  h^s  been  rolled  satisfactori- 
ly, the  screenings  shall  be  spread,  unifontay 
to  a  depth  of  1/2  inch  by  shovels,  from  the 
piles  placed  along  the  roadway.  The  screen- 
ings shall  then  be  rolled  dry  and  swept  with 
rattan  or  steel  brooms  until  they  have  nearly 
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all  disappeared,  when  another  coat  of  screen- 
ings shall  he  rolled  and  swept,  adding  more 
screenings,  if  necessary,  until  no  more  will 
go  in  dry,  when  the  surface  shall,  if  required 
hy  the  engineer,  be  wet  with  a  sprinkler,  us- 
ing water  freely,  until  all  the  voids  are  fill- 
ed, leaving  the  surface  free  from  screenings 
in  aU  places. 

The  top  covirse  shall  then  he  spread, 
using  cubical  blocks  of  wood  to  fix  the  depth 
and  preserve  the  grade  and  crown  as  shown  on 
plans.   The  top  course  bY&II   then  be  rolled  un- 
til the  stones  do  not  creep  or  weave  and  shall 
then  be  covered  with  dry  screenings  about  1 
inch  deep  and  rolled  and  swept  dry  as  before 
described,  after  which  the  road  shall  be  satur- 
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ated  with  water  following  with  the  roller;  euf- 
ficient  amount  of  water  shall  "be  put  on  until 
it  showB  on  the  surface,  when  the  rolling  ehall 
continue,  until  a  grout  has  been  formed  of  the 
screenings,  stone-dust,  and  water.  The  rolling 
shall  continue  until  this  grout  can  he  pushed 
in  a  wave  "before  the  wheels  of  the  roller. 
Filler  shall  fill  all  the  interstices  of  the 
broken  stone  in  both  courses,  as  herein  de- 
scribed, and  shall  cover  the  metal  of  the  sur- 
face wBnen  completed.  After  the  wave  of  grout 
has  been  produced  over  the  whole  section  of  the 
road,  screenings  or  approved  coarse  sand  shall 
be  spread  where  required  to  leave  them  3/8 
inches  deep  for  a  wearing  surface,  which  shall 
be  maintained  and  renewed  if  necessary  until 
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the  whole  road  has  heen  accepted. 

This  portion  of  the  road  shall  then 
be  left  to  dry,  when  it  shall  "be  opened  to 
traffic. 

As  soon  as  any  portion  has  been  com- 
pleted as  specified  and  has  dried  as  described 
and  been  opened  to  traffic,  it  shall  be  thor- 
ou^ily  sprinkled  at  least  once  a  day  for  30 
days.  If  at  any  time  before  final  acceptance, 
the  engineer  demands  that  the  finished  roadway 
shall  be  sprinkled  and  rolled  to  improve  the 
read,  such  work  must  be  performed. 
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METHOD  OP  CAKRYIFG  ON^WOKC 

The  work  shall  "be  carried  along  to- 
gether wherever  practicahle.  Each  course  shall 
he  rolled  and  filled  promptly  after  spreading 
and  travel  upon  the  loose  stone  shall  he  pre- 
vented. 

The  use  of  proper  rollers,  rananers, 
or  other  suitatle  implements,  shall  he  suhsti- 
tuted  for  that  of  the  steam  roller  when  the 
engineer  so  directs. 
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GENERAL  SPECIFICATIONS 

Starting  with  the  clauea  entitled 
"Interpretation  of  Specifications"  th«  reinain- 
ing  specifications  are  identical  with  those  len- 
der  the  head  of  the  "Brick  Pavement." 
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